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Abstract 
This paper discusses the knowledge acquisition problems faced in the Supply Chain Management (SCM) when acquiring 
knowledge among Supply Chain (SC) members, and it subsequently shows how modelling of knowledge types can be used as  
knowledge base to assist in solving SCM problems. This paper justifies the types of knowledge are useful in order to build  
knowledge bases to help decision makers and more importantly to help making decisions at the right time. The aim of this 
research is to explore knowledge types in the supply chain of food manufacturing firms. Our research method emphasizes content 
analysis and case study based on food manufacturing firm. As a result, we developed a model  for the knowledge flow in SCM 
that advocates the knowledge that are relevant among SCM members. This  model can dramatically save knowledge and, more 
fundamentally, allows for the knowledge engineers to build a knowledge based system based on this model.  
© 2013 The Authors. Published by Elsevier B.V. 
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1. Introduction  
In recent years, there has been a growing recognition among industrial organisations on the importance and 
necessity of Knowledge Acquisition (KA) and Knowledge Management Systems (KMS) in solving the numerous 
problems and challenges that abound throughout the business.  For instance, in the manufacturing sector, these  
* Corresponding author. Tel.: +6-017-872-4147; 
E-mail address: malmuiet@gmail.com 
Available online at www.sciencedirect.com
 13 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
l ction and p er-review unde  respons bility of the Faculty of Information Sci nce & Technology, Universiti Keb ngsaan 
laysia.
464   Mohammad Zayed Almuiet and Juhana Salim /  Procedia Technology  11 ( 2013 )  463 – 470 
 
problems include poor process techniques, inefficient process and workflow, excessive material consumption (viz. 
wastage) and lagging machine conditions and quality.  
These may be directly addressed and mitigated by a KMS[1, 2]. Consequently, effective KA in KM enables a 
company to attain improved production processes and process innovation, beyond the aforementioned  product 
improvement and innovation, as exemplified in the manufacturing sector [3-5]. Despite the utility and power of KA, 
the process of developing a KMS itself poses a number of challenges in the knowledge acquisition phase. The 
manual methods of tracking and assimilating documented and undocumented knowledge is often inefficient with 
respect to time, cost and accuracy.  Further, it is notoriously difficult to define, represent and categorize such 
knowledge in terms of distinct ‘domains’ of interest or utility [6]. Such challenges bring repercussions that are often 
far-reaching.  For instance, a lack of the right knowledge at the right time may lead to a lack of expertise to resolve 
problems instantaneously [6], which leads to uncertainties in decision-making, which may then lead to an overall 
implementation-failure of even the most novel ideas of a company.   
Particularly in the manufacturing sector, where an endless number of problems may surface in day to day 
operations, knowledge may well exist and yet be unavailable at the critical time-window due to lack of  
accessibility, awareness, identification or sufficient training on that particular knowledge [7].  
To draw a final focus on the supply chain industry, a number of critical challenges have been identified as the 
prime obstacles to be resolved in order to unleash effective KA and KMS possibilities. [8] suggested that the best 
KA of KMS endeavours in supply chain management ought to focus primarily on the identification of the key 
knowledge: 
 
x That is to be recorded, stored and reused for the maximal advancement of the application;  
x That would produce the most value for the business/organisation; and 
x  That would increase the overall knowledge of the organisation particularly through the use of computer 
technology.  Such identification steps are critical precursors to the most effective KA in an organization [9, 10]. 
 
Thus, there is a need for more research on developing an appropriate model for knowledge flow in the food 
manufacturing supply chains. The  aim in this paper to identify the types of knowledge in the SC. The rest of the 
paper is organized as follows. The first part of this paper elucidates on KA problems and issues and how they can be 
solved by identifying the types of knowledge, in order to build a knowledge repository that can be used as the 
knowledge base for a KA system in assisting SCM members. The second part of this paper  will provide an 
overview on the way to acquire knowledge in the SC, followed by part three which explains SC knowledge. Part 
four discusses the method that is used to identify the types of knowledge. Part five presents the characteristics of 
knowledge in SC and model the knowledge flow in the food Manufacturing firm.  
2. Knowledge acquisition in Supply chain  
Knowledge acquisition may be basically described as generational because knowledge is continuously created 
from past stored information and new ones gathered from the environment. The supply chain knowledge may be 
new knowledge obtained from social and collaborative processes. According to [11], new knowledge can be formed 
through specific processes including; action learning that involves problem solving, focus on required learning, and 
implementation of solutions. Systematic problem solving calls for a disciplined mindset in reductionism and holistic 
thinking, attention to details, and pushing the boundaries of the assessment of the underlying causes. This involves 
learning from previous experience through reviews of the company’s successes and failures, systematic assessment 
and transference and recording of ‘lessons learned’ in such a way that it will benefit the organization to the fullest. 
After knowledge acquisition, a unitive repository should be built to collect sufficient supply chain knowledge. The 
acquisition of knowledge in the supply chain is based on each enterprise repository in the supply flow.  
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3. Supply chain knowledge 
In the current global economy and end-users, partners, providers and customers are all involved in knowledge 
gain efficiencies within the supply chain. Companies generally explore novel techniques for knowledge 
development of projects with the involvement of customers, partners and other stakeholders who are equipped to 
share their intellectual capital [12]. Some studies are dedicated to examining the causes of why companies are 
enthusiastic to share their knowledge with supply chain partners. According to [13], knowledge and moral needs of 
the relationship are not only for making runs but they are  part of each "product package" current companies offer. It 
has now become impossible for any company to sell a product or service that does not include a set of tangible 
products and service morale containing solutions; this may be classified as knowledge. The firms offer their 
customers product service hybrids. The supply chain knowledge is essentially a technical know-how format of 
product design and marketing that understands customers, personal creativity and innovation. They are invaluable to 
the supply chain partners. This is reinforced by [14] who advocated the same claim and stated that owing to the 
global competition and on-going expansion of knowledge, firms are urged to operate under Just-In-Time (JIT) and 
Mass Scale Build-To-Order (MSBTO) to succeed in supplying their partners with the ability to meet market 
requirements for high levels of modification of product and fast recognition. 
4. Methodology 
This research is an exploratory research involving the content analysis of literature review and the case study 
conducted in a food manufacturing firm. According to the requirements of conducting content analysis based on  
literature review, the data gathering is complemented by a case study that explored the characteristics of knowledge 
and knowledge types that are covered in SC. The purpose behind this case study is to examine the ways in which 
various methods and tools may be utilized for the capturing and reusing of knowledge and their impact on the food 
manufacturing firm’s knowledge acquisition across the supply chain. The case study methodology is chosen as it 
generally provides an in-depth level of analysis compared to general survey method and hence, offering rich, new 
insights [15, 16]. Moreover, the case study method addresses the question of ‘how and why’ and it enables the 
researcher to concentrate on the supply chain knowledge flow processes that naturally occur.   
In this paper, the case study involved a food manufacturing company. The manufacturing company has a number 
of manufacturing facilities across Malaysia and supplies food products in most states through a number of different 
sales and distribution channels. Six kinds of partner types namely customer, supplier, manufacturer, deliverer, 
warehouse staff and retailer were studied in order to observe the types of knowledge and the roles of partners 
throughout the knowledge life-cycle. The partners essentially determine the degree of the supply chain’s 
embeddedness. The degree of embeddedness and engagement with the supply chain partners is considered to have a 
significant impact on the process as knowledge acquisition. Following the  literature review, data were collected 
through observations, documentation and interviews with participating firm. All answers were initially collected 
manually and directly from the interview and analysed using content analysis. 
5. Characteristic of knowledge in supply chain  
The characteristics of knowledge in SC were determined by doing content analysis based on the literature. As a 
consequence, the supply chain consists of all stages involved, directly or indirectly, in fulfilling a customer’s request. 
Thus, the supply chain includes the product process from the raw material to delivery to the end user. It also includes 
the partners they impact on the supply chain such as manufacturer, supplier, transporters, warehouses, retailers and 
customers themselves. Everybody in the supply chain owns knowledge in a highly abundant and complex manner 
owing to the complex environment in an inter-organizational exchange. Moreover, the classification of knowledge in 
supply chain management is a foundation for knowledge supply chain management processes.  Therefore, based on 
the following table, we discovered that several attempts have been made by past researchers to classify the 
knowledge, based on their research framework. Table 1 shows the classification of knowledge.   
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Table 1.  Knowledge classification  
Author Characteristic of knowledge Definition 
 
   [17-19] Tacit knowledge It is personal and intangible (e.g. culture, experience and other intangible 
knowledge) and difficult to represent and process. 
Explicit knowledge It is a standard characteristic, which is easily managed, and always takes the form 
of business information and knowledge. Consequently, management at this level 
of knowledge is easy to implement. 
Innovation  knowledge It arises from the constant innovations of member firms in view of the continually 
changing environment. 
[20] Quantitative  knowledge It is discovered from a supply chain’s business databases through data mining, 
Qualitative knowledge It is experience and judgment captured from individuals in the collaborative 
decision making process. 
[21] Reusable components It is  a common domain knowledge model, such as “product – process resources. 
[22] 
 
Project Specified Knowledge It is the foundation behind the project data and specifications, including the design 
decisions that link elements of basic data, design data, project specifications, 
domain knowledge, and general knowledge to explain the design. 
[23] An enterprise’s Knowledge domain 
 
It is defined as critical, subcritical or common market knowledge, and related to 
various organisational forms. 
[24, 25]     Similarly internal It is a  type of knowledge which includes research reports, marketing material, 
processes  and methods, etc. 
Similarly external It is the easiest to acquire, organize, and communicate. This includes knowledge 
about the marketplace, competitors, customer information, etc. 
[26-28] Technological knowledge It covers products and processes (including patents, best practice processes). 
Organisational knowledge 
 
It includes knowledge about the organisation and its operations, the customer and 
the whole supply chain. 
Network knowledge It is inherent in the alliances and relationships that exist between the entities within 
the organisation and its networks, including suppliers, subcontractors, and clients. 
[29] (Product-Process-Resource-
Inventory- Order-Planning) model 
Product: describes the physical, functional, and storage characteristics of a product. 
Process: describes the time , manage and cost of a Process. 
Resource: describes the resource of material. 
Inventory: describes the weather of inventory. 
Order: describes the basic of demand. 
Planning: describe the process of plan to make a product. 
[30] Manufacturing knowledge 
 
It is classified into three categories which are machine, material, and manufacturing 
processes. 
[31] Supply chain Knowledge 
 
It refers to the knowledge that related to some of categories in SC which are : 
external knowledge, common knowledge, specific knowledge and personal 
knowledge 
 
  We found that various types of knowledge appear under some of the characteristics or classification namely: 
similar internal-external, qualitative-quantitative [20], knowledge as “reusable component” [21] , an enterprise’s 
knowledge domain [23], organisational, technological and network knowledge [26-28], project specified knowledge 
[22] and other bilateral classifications in literature. Overall, this research categorizes knowledge in SC across 
organisation boundaries into some characteristic points. However, some researchers classify knowledge differently. 
[21] divided knowledge as reusable components. Reusable components refer to a common domain’s knowledge 
model, such as a “product – process - resources”.  
In the content analysis literature review, we  explored the types of knowledge introduced. In order to analyse the 
literature review based on the content analysis method , this research  grouped the studies under five categories 
based on SC functions which are: planning, production, warehousing, delivery and transportation [29]. Previous 
empirical studies have investigated the knowledge among SCM. They can be classified into five categories 
depending on SC functions to the following: 
 
x The studies under the planning category focus on the knowledge related to planning which helps the management 
in the decision making process[17-19, 21, 22, 27, 28, 31-33].  
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x The studies under the Production category focus on the knowledge related to production which helps the 
manufacturers to improve or to increase the production [17-19, 27, 30, 31, 33] .  
x The studies under the Warehousing category focus on the knowledge related to warehousing which helps the 
Warehouse management to enhance or give summaries about the case of inventory [19, 28, 33]. 
x The studies under the Delivery category focus on the knowledge related to delivery which helps the deliverers to 
build the optimal way to deliver the products to end users [28, 32, 33].  
x The studies under the transportation category focus on the knowledge related to transportation which helps the 
transporters to enhance, develop or to improve the transportation [19, 28] .  
 
Based on our result, we found most researches discussed the knowledge issues that are related to planning 
function more than other SC functions. Therefore, this research gives some implications to knowledge that are 
related to other supply chain functions. 
5.1. Knowledge types in supply chain food manufacturing firm 
Based on the types of knowledge introduced, we addressed key knowledge types in the interviews and asked 
participants if these  knowledge would affect their work and decisions. The goals of this part of the interview were: 
x  To identify key knowledge types  which are important for SC partners ; and  
x  To verify the importance of key knowledge types in the supply chain food manufacturing model (see fig 1).   
 
We conducted interviews with 30 partners of SC in the food manufacturing firm, and the following analysis of 
the interviews are: 
x 5 customers emphasized the importance of the commitment of business in their business transactions. They argue 
the commitment of business has  an impact on improving products. 
x 5 suppliers pointed out the importance of the quantity of demand in the production processes in the supply chain, 
this is because, based on the demand quantity, they determined the quantities of materials that must be 
manufactured and determined the quantities of materials that they need in the production processes. 
x 5 manufacturers stressed the importance of developing production and production schedule they have to refer that 
have an impact on manufacturing products. 
x 5 deliveries are interested in delivery schedules, because it enables them to identify priorities in the delivery of 
the products. 
x 5 warehouses staff stressed the importance of the level of the inventory, because it enables them to determine the 
level of their goods stored. For example, if there is a shortage in the amount of a particular product ,  they will 
inform  the manufacturers  to provide them with other quantities of the product, and vice versa. 
x 5 retailers stressed the importance of demand forecast ,  because, based on  the demand forecast the manufacturer  
will  increase the production based on the top-selling products ,the most consuming  and most profitable, and vice 
versa.  
 
The result from the analysed interview showed the knowledge concerning supply chain from the different 
respondents’ (partners) perspectives. An important requirement for knowledge acquisition system is the ability to 
capture knowledge from multiple domains and store it in a form that facilitates acquisition and reuse. The model 
suggested in this paper is limited to designing SC knowledge acquisition for a food manufacturing firm and focused 
on modelling knowledge based on SC functions. On one hand, this model will assist to build a knowledge repository 
for any system that will help the decision maker to get the right decision from the exact knowledge. On the other 
hand, this model will be the basis for building knowledge acquisition system. Fig 1 shows the model that will help to 
store knowledge and reuse it in future. 
 
























Fig. 1. Model of knowledge in Supply Chain  Food Manufacturing (KSCFM) (done by the author). 
 
This model applies to actual knowledge acquisition, which can be processed and used to create knowledge. 
Therefore, each partner in the supply chain has knowledge which contributes to the process of decision making. 
Based on the model above, the customers provide business commitment regarding the products. This kind of 
knowledge basically deals with products. Business commitment can be used to improve the products. The retailer 
has demand forecast knowledge which be used to predict about the production itinerary. The deliverers are 
concerned about the scheduling of delivery to determine the time of delivery and the way of delivery that will be 
used to deliver the products for a future delivery period. Warehouse staff generally are concerned in the inventory 
level of a product, used by a typical inventory manager to determine the optimal time for producing more products. 
The manufacturers have concerns about the production scheduling and improvements of product, to determine the 
resource of production and produce the products at the right time. The suppliers generally determined the demand 
quantity based on the knowledge that suppliers have gathered from their dealings with the firms. This knowledge 
will be used to enhance the decision in the production process. All these knowledge has an impact on each other to 
get the right decision. For this reason, the  model above is designed to build the knowledge repository in order to 
enhance knowledge acquisition in SC. 
6. Conclusion 
The goal of the knowledge acquisition initiative is to acquire knowledge based on learning and adapting past 
experience to get new knowledge. Based on previous research, building knowledge acquisition system mainly 
depends on identifying the types of knowledge. In brief, we can see that knowledge acquisition is an effective 
approach adopted by organisations. One of the most important sources of competitive advantage for firms is 
knowledge. Knowledge acquisition emphasizes how firms can use the more effective acquisition of knowledge 
assets. Enabling the new knowledge creation is a critical factor for competitive advantage. Therefore, knowledge 
acquisition is most important to a firm’s strategy. On the other hand, one of the challenges in achieving effectiveness 
in supply chains is based on knowledge. In this paper, we want to highlight the importance of identification of types 
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of knowledge in supply chain manufacturing food firms and the findings showed that most of researches discussed 
the knowledge issues that are related to planning function more than other SC functions. To conclude, we propose a 
new model that will help in building knowledge repository for any system that will assist in decision making in SC.  
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